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XVII. On the proper Motion of the Sun and Solar Syfeem ; with 
an Account of feveral Changes that have happened among the 
fixed Stars fence the Time of Mr. Flamftead. By William 
Herfchel, Efq. F. R. S. 

Read March 6, 1783. 

T HE new lights that modem obfervations have thrown 
upon feveral interefting parts of aftronomy begin to 
lead us now to a fubjed that cannot but claim the ferious atten¬ 
tion of every one who wifhes to cultivate this noble fcience. 
That feveral of the fixed ftars have a proper motion is now 
already fo well confirmed, that it will admit of no further 
doubt. From the time this was firft fufpeded by Dr. halley 
we have had continued obfervations that fhew Ardurus, Sirius, 
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-zfid Mr. her sc h el on the proper Motion 

Aldebaran, Procyon, Carter, Rigel, Altair, .and many more, 
to be actually in motion; and confidering the fhortnefs of the 
time we have had obfervations accurate enough for the purpofe, 
we may rather wonder that we have already been able to find 
the motions of fo many, than that we have not difcwered the 
like alterations in all the reft. Befides, we are well prepared 
to find numbers of them apparently at reft, as, on account of 
their immenfe diftance, a change of place cannot be expected to 
become vifible to us till after many ages of careful attention 
and dole observation, though every one of them Should have a 
motion of the fame importance with Ardturus. This Confide- 
ration alone would lead us rtfongly to fufpedt, that there is not, 
in ftridtnefs of fpeaking, one fixed ftar in the heavens; but 
many other reafons, which I fhall prefently adduce, will ren¬ 
der this fo obvious, that there can hardly remain a doubt of 
the general motion of all the ftarry fyrtems, and consequently 
of the folar one among the reft. 

I might begin with principles drawn from the theory of 
attraction, which evidently oppofe every idea of abfolute reft 
in any one of the ftars, when once it is known that fome of 
them are in motion: for the change that muft arife by fuch 
motion, in the value of a power which acts inverfely as the 
Squares of the diftances, muft be felt in all the neighbouring 
ftars ; and if thefe be influenced by the motion of the former,' 
they will again affedt thofe that are next to them, and fo on till 
all are in motion. Now as \ve know feveral ftars, in divers 
parts of 'the heavens, do adtually change their place, it will 
follow, that the motion of our folar fyftem is not a mere hy- 
pothefis ; and what will give additional weight to this confide- 
ration is, 'that we' have the greateft reafon to fuppofe moft of 
thofe very ftars, which have been obferved t© move, to be 
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fuch as are neared to ns; and, therefore, their influence on 
bur fituation would alone prove a powerful argument in favour 
of the proper motion of the fun, had it actually been origi¬ 
nally at reft. But I (hall wave every view of this fubject 
which is not chiefly derived from experience. 

To begin with my own, I will give a fhort but general ac¬ 
count of the moft linking changes l have found to have hap¬ 
pened in the heavens fmce flamstead’s time. I have now 
almoft finilhed my third review. The firft was made with a 
Newtonian telefcope, fomething lefs than 7 feet focal length., 
a power of 222, and an aperture of 4$ inches. It extended 
only to the ftars of the firft, fecond, third, and fourth mag¬ 
nitudes. Of my fecond review I have already given fome ac¬ 
count^': it was made with an inftrument much fuperior to 
the former, of 85,2 inches focus, 6,2 inches aperture, and 
power 227. It extended to all the ftars in . Harris’s maps, 
and the telefcopic ones near them, as far as the eighth magni¬ 
tude. The catalogue of double ftars, which I have had the 
honour of communicating to the Royal Society, and the dis¬ 
covery of the Georgium Sidus, were the refult of that review. 
My third review was with the fame inftrument and aperture, 
but with a very diftind power of 460, which I had already 
experienced to be much fuperior to 227, indete&ing exceftively 
final! ftars, and fuch as are very clofe to large ones. At 
the fame time I had ready at hand fmaller powers to , be 
ufed occafionally after any particularity had been obfetved 
with the higher powers, in order to fee the different ef¬ 
fects of the feveral degrees of magnifying fuch ob¬ 
jects. I had alfo 18 higher magnifiers, which gave me a 
gradual variety of powers from 460 to upwards, of "6000^ 
in order to purlue particular objefts to the full extent of 
* Phil. Tranf. vol. LXX. LXXI. LXX1I. 
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my telefcope, whenever a favourable interval of remarka¬ 
bly fine weather prefented me with a proper opportunity 
for making ufe of them. This review extended to all the 
bars in flamsteA rt’s catalogue, together with every fmall 
flar about them, as far as the tenth, eleventh, or twelfth mag¬ 
nitudes, and occafionally much farther, to .the amount of a 
great many thoufands of flats. To fhew the practicability of 
what I have here advanced, it may be proper to mention, that 
the convenient apparatus of my telefcope is. fuch, that 1 have 
many a night, in the courfe of eleven or twelve hours of oli¬ 
fer vation, carefully and fingly examined not lefs than 40Q ce- 
leflial objefts, befides taking meafures of angles and petitions 
of fome of them with proper micrometers, and fometknes 
viewing a particular flar for half an hour together, with all 
the various powers of my telefcope. The particularities 1 at¬ 
tended to in this laft review were, 1. The exiftence of the flar 
itlelf, fuch as it is given in the Britifh catalogue. 2. To ob- 
ierve well whether it was double or fingle, well defined or 
hazy. 3. To view and mark down its particular colour, when¬ 
ever the altitude and fituation of the flar would permit it to be 
done with certainty. 4. To examine all the fmall liars in the 
neighbourhood, as far at leaf! as the twelfth magnitude, and 
note the fame particulars concerning them, except the colours, 
which would have taken up too much time in committing to 
paper, and be of no very material ufe. The refult of thefe 
obfervations I fhall collect under a few general heads in the 
following articles. 

I. 

Stars that are loft, or have undergone fome capital change, 
fjnee FLAMSTgAD’s time. 

I® the Britifh catalogue we find two remarkable liars of the 
fourth magnitude in the cpnflellation of Hercules, viz. the 
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80th and 81 ft. They are no more to be leen. I looked for 
them in Oflober, 1781, but could not find them; and! have 
fince frequently examined that part of the heavens with no 
better fuccefs, though the fmall ftars x, z, y, of the fixth 
magnitude, not far from the place where the former (hould be, 
appear very plainly in a fine evening. On referring to my pre¬ 
ceding review in Auguft, 1780, I find, that I then alfo examined: 
the left foot of Hercules, and had thefe ftars been there at that 
time I muft have feen them ; for not only t of the fourth mag¬ 
nitude, but y of the fixth, is in the lift of ftars examined; 
and the place of the 80th and 81ft is very near diredlly be¬ 
tween them. 

In the northern claw of Cancer fl amstead has placed three 
ftars of the fixth magnitude; they are the 53d, 55th, and 56th 
of his catalogue. The latter of them is vanilhed. Its place 
and magnitude are fo well pointed out by the other two ftars, 
that there can remain no doubt of this remarkable change. We 
find a very fmall telefcopic ftar near the place where the 56th 
ftiould be; this may poftibly be the remains of that vanilhing 
ftar; but that may be afcertained by thofe aftronomical gentle¬ 
men, who, having fixed inftruments, can determine the place of 
this fmall ftar, and compare it with the 56 th of Cancer, when 
it will appear how far their places agree. I miffed it firft in 
February, 1782, and have fince looked often for it in vain. 

The 19th Perfei, a ftar of the 6th magnitude, is either loft, 
or fo confiderably removed from its place in flamstead’s 
time, that it is no longer to be known. . What gives occafion 
for a fufpicion of its having been removed is, that we find no 
ftar of the fixth magnitude in the place where this ftiould be; 
whereas, about a degree following that fituation, there is one 
of that, or the fifth magnitude, not taken notice of by flam- 
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stead, who could not overlook fo confiderable a ftar if it had 
been therein his time ; becaufe, being not far fro both e parallel 
of t and v, both which he has given us, it mu ft have palled the 
field of view of his telefcope whenever he obferved them. 

The 108th Pifcium, a ftar of the fixth magnitude, near the 
head of Aries is loft. The 107th and 109th, both marked as 
imaller ftars in flamstead’s catalogue, -and near the.place of 
the 108th, are eafily difcovered. 

Two ftars of the fixth magnitude, the 73d and 74th Cancri, 
in the fouthern claw, are either both loft, or at leaft have un¬ 
dergone Inch a remarkable change of magnitude, and one of 
them of place, that it is hardly poffible to know them any longer. 
The alteration mull: evidently appear when we compare them to 
the 81 ft and 8 2d Cancri ; the former of which, though only 
marked of the 7th magnitude, far outfhines the brighteft of 
thole which may be fuppofed to be the two ftars in queftion. 

The 8th Hydrae is loft. There is a ftar juft by, which 1 take 
to be the 31ft Monocerotis. If this Ihould be the 8th Hydra?, 
and a fmall ftar near the latter Ihould agree with the place of 
th 31ft Monocerotis, then the magnitudes will be quite con¬ 
trary to what flamstead makes them. There mull, at all 
events, have been a very remarkable change. 

The 26th Cancri is loft. Near this ftar is placed the 22d of 
the fame conftellation, and, as their diftance is not much more 
than a quarter of a degree, it requires fixed inftruments to 
determine which of the two is the ftar wanting: from the 
magnitude, however, I furmife, that the remaining ftar is the 
22d rather than the 26th. 

The 6ad Orionis is loft; and a ftar near the 54th and 51ft is 
not taken notice of by flamstead. Perhaps the 62d has 
changed place; if this Ihould be the cafe, it muft have a very 
confiderable motion. 
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The 71ft Herculis, a ftar of the 5th magnitude, is loft. 
The 70th and 71ft are fo near each other by flamstead’s 
catalogue, that it cannot be determined without fixed inftru- 
ments, which is the liar wanting. There is a fmall telefcopic 
ftar, within about 30 minutes north following, in a direction 
towards ^ Lyrae; if that fhould be the 71ft, it is wonderfully 
changed both in place and fize. The 40th ftar ill Mr. mayer’s 
colle&ion of double ftars * feems to be the 70th Herculis of 
flams tead. Now, as that ftar is perfeftly fingle in my tele- 
fcope, with every power I have tried upon it, we may furmife 
that one of the ftars which is now Vanifhed was hill vifible in 
the year 1778, when Mr. mayer obferved it, though then 
already diminifhed from the 5th to the 8th magnitude. 

The 34th Comae Berenices is loft: flamstead has marked 
it as a ftar of the 5th magnitude. 

The 19th of the fame conftellation is alfo loft, or moved 
and changed in magnitude. 

The 40th and 41ft Draconis have undergone fo great an 
alteration of place that we cannot poffibly miftake it; for in 
fiamstead’s time they were above three minutes a funder, 
whereas now their diftance is much lefs than half a minute. 
A; more particular account of thefe two ftars will be given in 
a fecond collection of more than 400 new double ftars, obferved 
in my third review, which I hope foon to have the honour of 
prefenting to the Royal Society. 

There feems to be an alteration in the place of the 65th, 
64th, 54th, and 57th Orionis ; but without fixed inftruments 
I cannot afcertain in which of the ftars it is. Their fituation 
in the heaven does not agree with that which is delineated in 
flamstead’s Atlas Coeleftis, for thefe two pair of ftars are 
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much nearer now than they fhould be, according to that 

account. 

IT. 

Stars that have changed their magnitude fince flamstead’s 
time. 

a Draconis is fo much lefs than ( 3 , which is fet down as a 
fmaller ftar in flamstead’s catalogue, that the change of 
magnitude cannot be doubted. 

/SCeti marked of the 3d, and a Ceti of the ad, are evidently 
the reverfe, J 3 being by much the larger ftar. I have men¬ 
tioned this circumftanoe in my obfervations on the periodical 
ftar in Collo Ceti *, and it feems now as if the difference be¬ 
tween the magnitudes of thefe two ftars was hill increafing. 

g Serpen tis is not near fo large as and yet we find flam- 
stead has placed them in the fame clafs : however, we cannot 
intirely confide in the marks of the magnitudes when two ftars 
are placed in the fame clafs, fince every order admits of a 
confiderable vaiiety; but when the marks contradict experience 
fo far as to defcribe one ftar, for inftance, of the third, and ano¬ 
ther of the 4th magnitude, when ©bfervation fhews the latter 
to be of the 3d and the former of the 4th, I think we can 
hardly doubt but that there muff have been a change. 

71 Cygni is a brighter ftar than though marked by flam- 
stead of a lefs magnitude. 

The 2d Urfie minoris is marked of the 6th magnitude, but 
is .certainly intitled to the 5th. 

7 i Bootis is much larger than £". 

1 Delphini is much larger than x. 

(3 Trianguli is much larger than 

y Aquilae is much larger than ( 3 . 

* PhiUTranf, vo! # LXX* numb, xxu 
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er Sagktarii is larger than 2 , y, and s, though marked of an 
inferior magnitude. 

2 Canis majoris is larger than / 3 , and yet is marked to be lefs. 

•»} Serpentis is fo much larger than £, that they certainly 
flaould not have been put in the fame order of magnitude. 

it Serpentarii is larger than y and s, though marked to be 
of a lefs magnitude than either. 

/3 Equulei is fo much lefs than « that it could hardly deferve 
to be put in the fame clafs. 

2 Delphini is larger than e, though placed in an inferior 
order. 

a Bootis is fo much larger than £ that it fhould not be put 
into the fame order. 

2 Sagittae is larger than a. and jG, though placed in a lower 
order of magnitude. 

0 Urfre majoris is lefs than either e, or though it is 
marked of a fuperior order of magnitude. Befides, it is evi¬ 
dently vifible, that 2 cannot be intitled to more than the 4th 
magnitude, or at raoft to between the 4th and 3d : on the 
contrary, e, £ and ij, fhould be of the 2d, or at leaf: between 
the 2d and 3d ; all which is very different from flamstead’s 
account of thofe remarkable ftars. 

a Urfae majoris is lefs than any ftar marked of the fame 
magnitude, and cannot have the leaf: pretenfion to be called a 
liar of between the iff and 2d, as flamstead has marked it, 
and as I make no doubt it was in his time. 

The ift and 2d Hydras are noted by flamstead as being 
of the 4th magnitude, whereas they now are only of the 8th 
or 9th. It is remarkable, that the 30th Monocerotis, which 
is fituated between them, has retained tire order afligued to it 
Vol. LXXIII. M m 1 bv 
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by flamstead, and being of the 6th ferves to point out the 
change of the other two in a very evident manner. 

y Lyrae is much larger than 13 . 

The change in the magnitudes of the 3rd: and 34th Dra- 
conis is very ftriking, thefe two ftars being juft the contrary of 
what they are marked in flamstead’s catalogue. The 3.1ft 
from the 7th is increafed to the 4th ; and the 34th, from being 
a ftar between the 4th and 5th, is reduced to one of the 6th, 
if not 7th magnitude. 

The 44th Cancri is much too fmall for the 6th magnitude. 
As g and others are marked of the 6th, this, on being com¬ 
pared to them, can be in-titled to no more than the 8th or 9th 
order. 

The 96th Tauri is fmall enough to- be of the 8th magnitude, 
though marked as one of the 6th. 

The 626. Arietis is of the 5th magnitude, though only 
marked of the 6th. 

The magnitudes of the 12th and 14th Lyncis are juft the 
reverfe in the heavens to- what flam stead has marked them* 
This denotes a double change of a ftar from the 5th to the 
7th, and from the 7th to the 5th magnitude. 

The 38th Perfei, marked of the 6th magnitude, is increafed 
fo as to be equal to 0 and « of the 4th. Alfo, 9 is lefs than 
i contrary to flamstead. 

The 8th Monocerotis is lefs than the 76th Orionis, though 
the former fhould be of the 4th, and the latter only of the 
6th magnitude. 

The 23d Geminorum, though marked of the 5th, is lefs 
than tfie atft of between the 6th and 7th magnitude. 
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The 26th Orionis is much too fmall for the magnitude of 
which it is marked to be, or rather is loft; for I can hardly 
take any one of the remaining telefcopic ftars for it. 

£ Leonis in flamstead’s time was of the 4th ; but is now 
lefs than a ftar of the 5th magnitude, 

HI. 

Stars newly come to be vifible. 

Near Lacerta’s tail-end is a ftar of between the 4th and 5th 
magnitude, not mentioned in flamstead’s catalogue, though 
the 1 ft Lacerta?, not far from that place, is recorded. It is fo 
eafy to be feeii with the naked eye, and in a fpot where but 
few ftars of that magnitude are near, that we can hardly ac¬ 
count for its being omitted if it had been vifible to Elam- 
stead. Its colour is pale red. 

The ftar of the 5th magnitude following t Perfei, fuppofed 
to be v removed, is moft likely new, utilefs future obfervations 
Were to favour the fuppofed motion of this ftar. It is among 
the double ftars of my 4th clafs, fo that it will be eafy to 
dete<ft its proper motion, 

A very confiderable ftar, not marked by flamstead, will 
be found near the head of Cepheus. Its right afcenfion in 
time, is about 2' 19''''preceding flAmstead’s 10th Cephei, 
and it is about 2° 20' f more fouth than the fune ftar. It is 
of a very fine deep garnet colour, fuch as the periodical ftar 0 
Ceti was formerly, and a moft beautiful object, efpecially if we 
look for fome time at a white ftar before we turn our telefcope 
to it, fuch as cc Cephei, which is near at hand. 

A confiderable ftar in a direction from the 68th •Geminorum 
towards the 61 ft: is not to be found in flamstead, its colour 
is red. 
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A ftar of a confiderable magnitude preceding the ift Equu- 
lei is not contained in flamstead’s catalogue. It is a double 
ftar of the firft clafs, the 61 ft of my fecond collection, where 
meafures of it will be found. 

A confiderable ftar following the ift Sextantis, and another 
following the 7th, are not inferred. 

Between /SCancri and $Hydrae is a very confiderable ftar not 
marked by ft.amstead, though its iituation is very remarkable. 
As the conftellation of Cancer contains fo rich a colledtion of 
very fma'll ftars, it is to be wondered how a ftar of fuch eonfe- 
quence could be omitted, if it had been vifible in feamstead’s 
time. 

Nearly i | degree north following £ Herculis, almoft in the 
direction of £ and v, is a ftar of the 5th, or between the 
4th and 5th magnitude, very vifible to the naked eye. We 
can hardly think fl amstead could have overlooked it, had it 
been there in his time. 

About 3 degrees fouth preceding y Bootis, a confiderable 
ftar not in flamstead’s catalogue of the 6th magnitude ; and 
fouth preceding A, another, almoft as large. 

Here we ought to obferve, that it is not eafy to prove a ftar 
to be newly come; for though it flaould not be contained in 
any catalogue whatfoever, yet the argument for its former 
non-appearance, which is taken from its not having been ob- 
lerved, is only fo far to be regarded as it can be made probable, 
or almoft: certain, that a ftar would have been obferved had it 
been viftble. For thefe reafons I will lay no particular ftrefs on 
the new appearance of the above ftars ; they are, however, fuch 
as do well deferve to have their places fettled, while I fliall 
leave it to others to determine how far they may think them to 
be new vifitors to thofe ftarry regions that fall, within the reach 
of our fight. 
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To return to the principal fubjeft of this paper, which is 
the proper motion of the fun and folar fyftem : does it not 
feem very natural, that fo many changes among the ftars,— 
many increafing their magnitude, while numbers feem gra¬ 
dually to vanifh; — feveral of them ftrongly fufpedted to be 
new-comers, while we are fure that others are loft out of our 
fight;—the diftance of many a&ually changing, while many 
more are fufpe&ed to have a confiderable motion :—ft fay, does 
it trot feem natural that thefe obfervations fhould caufe a ftrong 
fufpicion that moft probably every ftar in the heaven is more or 
lefs in motion ? And though we have no reafon to think, that 
the difappearance of fome ftars, or new appearance of others, 
nor indeed the frequent changes in the magnitudes of fo many 
of them are owing to their change of diftance from us by pro¬ 
per motions, which could not occafion thefe phenomena with¬ 
out being inconceivably quick ; yet we may well fuppofe, that 
motion is fome way or other concerned in producing thefe 
effects. A flow motion, for inftance, in an orbit round fome 
large opaque body, where the ftar, which is loft or diminilhed 
in magnitude, might undergo occafional occultations, would 
account for fome of thole changes, while others might per¬ 
haps be owing to the periodical return of large fpots on that 
fide of the furface which is alternately turned towards us by a 
rotatory motion of the ftar. The idea alfo of a body much 
flattened by a quick rotation, and having a motion fimilar to 
the moon’s orbit by a change of the place of its nodes, whereby 
more of the luminous furface would one time be expofed to us 
than another, tends to the fame end; for we cannot help 
thinking with Mr. de la lande (Mem. ly 76), that 
the fame force which gave fuch rotations, would probably 

alio 
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alfo occafion motions of a different kind by a tranflatlon of the 
center *. Now, if the proper motion of the ftars in general 
be once admitted, who can refufe to allow that our fun, with 
all its planets and comets, that is, the folar fyftem, is no lefs 
liable to fuch a general agitation as we find to Obtain among all 
the reft of the celeftial bodies +. 

Admitting this for granted, the greateft difficulty will be 
how to difcern the proper motion of the fun between fo many 
other (and varioufly compounded) motions of the ftars. This 
is an arduous talk indeed, which we muft not hope to fee ac~ 
complifhed in a little time j but we are not to be difcouraged 
from the attempt. Let U3, at all events, endeavour to lay a 
good foundation for thofe who are to Come after us. I fhall 
therefore now point out the method of detecting the direction 
and quantity of the fuppofed proper motion of the fun by a few 
geometrical dedudions, and at the fame time lhevv by an appli¬ 
cation of them to fome known fads, that we have already 
fome reafons to guefs which way the folar fyftem is probably 
tending its courfe. 

Suppofe the fun to be at S, fig. r.; the fixed ftars to be dif- 
perfed in all poffible diredions and diftances afound at j, s, s, s t 
&c. Now, fetting afide the proper motion of the ftars, let us 
firft conftder what will be the confequence of a proper motion 
in the fun; and let it move in a diredion from A towards B. 

* Relating to the motion of the fixed ftars, the Aftronomer Royal has an 
exprefiion in the fecorid page of the explanation and life of the tables publiflied in 
his Aftronomieai Obfefvatiorls* which feeriis to favour this idea, where he men¬ 
tions the 44 peculiar but fmall motions, which many, if not all of them* 
&i have among themfeltes, which haVe been called their proper motion the caufes 
<u and laws of which are hid for the prefent in almoft equal obfeurity,” 

f See Mr, michel&’s note* fhil, Traiif. Vol. LVIL p* 252*, 
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Suppofe it now arrived at C. Here, by a mere mfpeClion of 
the figure, it will be evident, that the liars s, r, s, which were 
before feen at a, a, a, will now, by the motion of the fun from 
S to C, appear to have gone in a contrary direction, and bri 
feen at b, b, b; that is to fay, every liar will appear more or 
lefs to have receded from the point B, in the order of the let¬ 
ters ab, ab , ab. The converfe of this propofition is equally 
true ; for if the liars Ihould all appear to have had a retrograde 
motion, with refpeCt to the point B, it is plain, on a fuppofi- 
tion of their being at reft, the fun muft have a direCl motion 
towards the point B, to occafion all thefe appearances. From a 
due confideration of what has been faid, we may draw the 
following inferences. 

1. The greateft or total fyftematical parallax of the fixed 
liars, fig. 2. will fall upon thofe that are in the line DE, at 
rectangles to the direction AB of the fun’s motion. 

2. The partial fyftematical parallax of every other liar, 
s, s, s, not in the line DE, will be to the total parallax as the 
fine of the angle BStf, being the liars diftance from that point 
towards which the fun moves, to radius. 

3. The parallax of liars at different diftances will be in- 
verfely as thofe diftances; that is, one half at double, the dif¬ 
tance, one third at three times, and fo on ; for the fubtenfe SC 
remaining the fame, and the parallaSic angle being very 
fmall, we may admit the angle SrC, to be inverfely as the fide 
Sr, which is the liars diftance. 

4; Every liar at reft, to a fyftem in-motion, will appear to 
move in a direction contrary to that in; which the lyftem is 
moving. 

Corollary. Hence it follows, that if the folar lyftem be car¬ 
ried towards any liar fituated in the ecliptic: every liar, whofe 

angular 
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angular dillanee in antecedentia (reckoned upon the ecliptic 
from the liar towards which the iyftem moves) is lefs than 
i Bo degrees,, will decreafe in longitude. And that, on the 
contrary, every fhir, whole dillanee from the fame flat* 
(reckoned upon the ecliptic but in confequentia ') is lefs than 180 
degrees, will increafe in longitude, in both cafes without alte¬ 
ration of latitude. 

From thefe principles it would be eafy to draw general 
theorems for every poflxble direct ion of the motion of the folar 
lyflein, by which we might find what alteration of longitude 
or latitude would take place in any given liar; but it will be 
time enough for thofe inveftigations when we lhall have more 
immediate occafion for them. What we are now chiefly to 
endeavour at is, the fpeedy method of obtaining fufficient fafls 
to proceed upon. 

The immenfe regions of the fixed liars may be confidered as 
an infinitely expanded globe, having the folar lyftem for its 
center. With this idea it will occur to us, that no method 
can be fo proper for finding out the direction of the motion of 
the fun as to divide our obfervations on the fyllematical paral¬ 
lax of the fixed liars into three principal zones. Thefe, for 
the convenience of fixed inllruments, may be aliumed fo as to 
let them pafs around the equator and the equinoctial and fol- 
llitiai colures, every one being at redlangles to the other two, 
according to the three dimenfions of folids. And fince no ob¬ 
fervations can be fo conveniently made to afeertain fmall rela¬ 
tive proper motions among the fixed liars as thofe on double 
liars, I have continued my refearches in that line with great 
application, and can now furnilh out thefe three zones, with a 
very complete fet of double liars for fuch obfervations. We 
have the greatell reafon to hope for fuccefs in this attempt; for, 

if 
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if J am not mlftaken, there will be found a feoular fyflematical 
parallax of fome confide ruble value; nay, poflihiy, fo fhort a 
Ipace of time as ten years may fuffice to bring us acquainted 
with many hitherto unknown celeftial motions. 

The equatorial zone, extending io degrees on each fide of 
the equator, will contain about 150 ftars which I have found to 
be double, viz. 

Pifcium 38. 51. 77. 86, north of no. 113, 

Ceti fouth of 13, foil. 25. 36. 37. north of 37, foil. 54, 

61. 66. 

Eridani 32. near 48. 62. 69. 

Tauri near to. 45. foil. 66. 88, 

Orionis foil. 1. near 10. foil. 10. 19. pre. 20. 20. 23. near 
26. 28. near 28. pre. 29. near 30. between 30 and 33. 
32. 33. 34. foil. 34. pre. 36. 39. 41. near 42. 44. ano¬ 
ther 44. pre. 46. north of 46. foil. 47. 48. 50. 52. pre, 

5 8 - 5 8 - 59 - 

Monocerotis 8. n. near n. In naribus. Sub genam. Inter 
pedes, near 12. foil. 15. pre. 25. foil. 25. 29. 31. near 31. 
Canis minoris near to. foil. to. 14. 

Cancri 17. 

Hydrae pre. 4. pre. 4, foil. 4. 15. 17. pre, 22. 22. foil, 
22. 27. 30. 31. 

Leonis 3. foil. 3. pre. 43. fouth of 43. 57. foil. 63. 74. 
pre. 75. 83. 84. 

Virginis 4. 17. 25. 29. pre. 44. 44. 51, 51. 84. pre. 93. 

93 - 

Librae 17. near 31. 

Serpentis 58. 59. 63. 

Serpentarii near 11. 53. 61. 67. fouth of 67. 70. 

Vol. LXX 1 II. N n 


Aquilae 



264 Mr. herschel on the p roper Motion 

Aquilas 2. near 6. near 6. pre. 7 and 8- 15. 24. pre. 30 
near 35. near 35. 49. 53. near 54. 57. near 63. 64.- near 
65. near 65. 

Delphi ui 1. 

Aquarii 4. 4. 22. 24. 51. 55. fouth of 72. 

Equulei r. pre. 1. fouth of 2. fouth of 6. 7. 

Pegafi 3. near 3. 8. near 18. 

Pifcium near 7. 8. fouth of 10. 35. 

Ceti fouth of 4. 

The zone of the equinoftial colure, extending to degrees of 
a great circle on each fide, will contain, as far as it is vifiblb in 
our hemifphere, about 70 double liars, viz. 

Ceti foil. 4. near 13. 

Aquarii 107. 

Pifcium 5r. 38. 35. 76. 

Andromedae 21. Supra caput. 29. pre. 23. near 27. near 
16. near 17. 

Caifiopeae pre. 25. prec; 25. 8. 24. 18. 6. 9. fouth of ix. 

55. 34. 31. 4. 3; 2. near 33. 35. 36. near 3. 44. 47. 
Cephei x. foil. 32. foil. 32. foil. 31. 

Urfie minoris 1. x8. 

Draconis 40 and 41. between 10 and 11. near 77. 

Ur fie majoris 79. between 50 and 38. foil. 42. 65. 57. near 
58. fouth of 69. 

Canum venaticorum 12. 2. 

Comte Berenices 24. from 36 to 26. 2. 12. 

Leonis 95. 90. 93. pre. 95. 

Virginia 29. pre. 44. between 4 and 6.. 17. 25. 27. fouth 
of X2. 4. 

Corvi 7. 

Crateris 17. foil. 2t, 

The 
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The zone of the folftitial colure, of the fame extent, will 
include about 120 double liars, viz. 

Cams majoris north of 13. 17. foil. 5,. foil 2. foil. 5. 

Monocerotis 11. 8. 12. near 11, In naribus, foil. 15. Inter 
pedes. Sub gen am. 

Leporis 13. 

Orionis 48. near 42. 41. 44. 44. 50. foil. 72. 58. In fufte„ 
59. pre. 70 and 76. pre. 58. pre. 69. 

Geminorum 43. 38. pre. 1. between 13 and 18. 21. 15. north 
of 19. 12. near 34. 27. 37. near 24. near 24. fouth of 
18. foil. 13 and 18. 

Tauri north of 123. 

Aurigas 29. 13. 37. 34. 32. fouth of 34. 56. near 59. 
pre. 58. pre. Nebulam. 41. 

Lyncis 12. In naribus. 5. 13. In peflore. 19. 

Camelopardali. In aure. 

Urfe minoris 1. near 18. near 12. 

Draconis 39. 63. 19. 21. 56. 31. 47. 2430x125. 69. 46. 
near 31. 40 and 41. 48. uiear 23. near 77. 

Cephei 1. 8. 

Herculis 75. 95. over 85. near 87. ioo» 86. near 94. 
near 103. 

Lyras 4. 5. 6. to. 3. 8, it, near 3. near 6 and 7. foil. 
5. foil. 10. pre. 10. pre. 14 and 15. 

Serpentarii 7,0. 54. 61. 53. 67. near 67. north of 72. north 
of 72. 

Serpentis 59. '63. 58. 

Aquilae near 7 and 8. 2. near 6. near 6, 

Sagittarii 13. 38. 

It will not be amifs to add a zone of the ecliptic, which will 
contain, among others, a great many double liars that may 

N n 2 undergo 
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undergo occultations by the moon or planets. This is of the 

fame extent, and includes about 120 double ftars. 

Arietis north of 3. 5. pre. 6. north of 6. pre. 17. 30. 42. 

pre. 54. foil. 62. pre. 63. foil. 63. foil. 63. foil. 63. 

Tauri near 4. 7. pre. 8. foil. ix. 30. 52. 59. 62. 68. foil, 

68. pre. 74. 87. 94. 103. north of 103. 105. in. foil. 
112. 114. foil. 117, i! 8. north of 123. «. 

Orionis 68, pre. 69. pre. 70 and 76. 

Auriga: 14. 26. pre, Nebulam. 

Geminorum pre. 1. 4. 12. foil. 13 and 18. 15. 18. 21.. 
pre. 24. near 24. near 24. 27. 37. 38. 54. foil. 55. pre. 

61. 63. north of 63. 66. 78. foil. 78. foil. 81. 

Cancri 11. 16. foil. 16. 22. 23. 24. 30. 48. 54. pre. 77. 
Ct! foil. I. 

Leonis 2. 3. foil. 3. 6, 7. 14. 25. 32. 41. fouth of 43. 

pre. 43. foil. 44 57. foil. 63. 74. pre. 75. 83. 84. 
Virginis 4. foil. 4. pre. 4. 17. 25. 44. 51. 

Fly dr re 54. 

Libras pre. 12. 18. 24. 31. 51. 

Scorpii 8. 14. 

Serpentarii 5. 38. 39. 

Sagittarii 13. 38. foil. 43. 64. near 65. 

Capricorn! north of r. 5. 7. 9. n. 12. near 29. 29. 39. 
Aquarii 14. 22. foil. 43. 51. 55. 57. 70. 71. 72. 91. 94. 
Pifcium near 7. fouth of 8. 35. 38. 51. 77. 86. no. 113, 
Ceti foil. 4. near 13. 26. 54. 

An account of each of thefe double ftars, not already in my 
firft catalogue, will be contained in the fecond collection. It 
remains now only for me to make an application of this theory 
to fome of the faCts we are already acquainted with, relating to 
the proper motion of the ftars. And firft let me obferve, that 
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the rules of philofophizing direct us to refer all phenomena to 
as few and fimple principles as are fufficient to explain them. 
Thus, for inltance, we fee the liars and planets rife and fet 
every day : now, as it is much more fimple to admit the earth 
to turn once in 24 hours, than to flip pole every fingle liar to 
revolve round the earth in that time, we very juftly afcribe a 
diurnal motion to the earth; but yet, fince we find that the 
planets do not every night exaftly retain their relative places 
among the liars, we next admit that fiuch deviations from the 
law, which all the reft feem to obey, are owing to a proper 
motion of their own. To apply this to the folar fyltem.—■ 
Allronomers have already obferved what they call a proper mo¬ 
tion in feveral of the fixed liars, and the fame may be fup- 
pofed of them all. We ought, therefore, to refolve that 
which is common to all the liars, which are found to have what 
has been called a proper motion, into a fingle real motion of 
the folar lylfem, as far as that will anfwer the known fadts, 
and only to attribute to the proper motion of each particular 
liar the deviations from the general law the liars feem to 
follow in thofe movements. 

By Dr. maskelyne’s account of the proper motion of 
fome principal liars''*, we find that Sirius, Caifor, Procyon, 
Pollux, Regulus, Arclurus, and cc Aquilre, appear to have re- 
fpcctively the following proper motions in right afcenlion. 

-- o ",28; -a", 80; ~o n ,gy, ,40 ; 

and +o // ,57 ; and two of them, Sirius and Arclurus, in de¬ 
clination, viz. 1 ',70 and z" ,01, both fouthward. Let fig. 3. 
rep relent an equatorial zone, with the above mentioned liars 
referred to it, according to their refpeclive right afcenfions, 

* Aftrononrlca! Obfervations tnade at the Royal Oblervatory at Greenwich. 

3 havin s 



268 Mr. HERSCHEL on the proper Motion 

-having the folar fyftem in its center. Affume the direction AB 
from a point fomewhere not far from- the 77th degree of right 
afcenfion to its oppofite 257th degree, and fuppofe the fun to 
move in that direction from S towards B ; then will that one 
motion anfwer that of all the ftars together : for if the fuppo- 
fition be true, Arcturus, Regulus, Pollux, Procyon, Caftor, 
and Sirius, fiiould appear to decreafe in right afcenfion, while 
a Aquilae, on the contrary, fhould appear to increafe. More¬ 
over, fuppofe the fun to afeend at the fame time in the fame 
direction towards fome point in the northern hemifphere, for 
inftance, towards the conftellation of Hercules; then will alfo 
the obferved change of declination of Sirius and Ardlurus be 
refolved into the fingle motion of the folar fyftem. I am well 
aware of the many yet remaining difficulties, fuch as the cor- 
refpondence of the exact quantity of each ftar’s obferved proper 
motion with the quantity that will be affigned to it by this 
hypothefis,; but we ought to remember, that the very different 
and ftill unknown relative diftances of the -fixed ftars mud, 
for a good while yet, leave us in the dark about the particular 
and ftrict application of the theory ; and that any deviation from 
It may eafily be accounted for by the ftill unknown real proper 
motion of the ftars : for if the folar fyftem have the motion I 
aferibe to it, then what aftronomers have already obferved con¬ 
cerning the change of place of the ftars, and have called their 
proper motion, will become only an apparent motion; and it 
will ftill be left to future obfervations to point out, by the 
deviations from the general law which the ftars will follow in 
fhofe apparent motions, what may be their real proper motions 
as well as relative diftances. But left I fiiould be cenfured for 
admitting fo new and capital a motion upon too flight a foun- 
6 elation, 
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dation, I mufc obferve, that the concurrence of thofe feveti 
principal ftars cannot but give feme value to an hypothecs that 
will fimplify the celeftial motions in general. We know that 
the fun, at the diftance of a fixed ftar, would apppear like one 
of them; and from analogy we conclude the ftars to be funs. 
Now, fince the apparent motions of thefe feven ftars may be 
accounted for, either by fuppofing them to move juft in the 
manner they appear to do, or elfe by fuppofing the fun alone 
to have a motion in a direction, fomehovv not far from that 
which I have affigned to it, I think we are no more authorifed 
to fuppofe the fun at reft than we (horrid be to deny the diur¬ 
nal motion of the earth, except in this refpedt, that the proofs 
of the latter are very numerous, whereas the former refts only- 
on a few though capital teftimonies. But to proceed : I have 
only mentioned the motions of thofe feven principal ftars, as 
being the moft noticed and beft afcertained of all; I will now 
adduce a farther confirmation of the fame from other ftars. 

M. de la lande gives us the following table of the pro¬ 
per motion of 12 ftars, both in right afeenfion and declination 3 
in 50 years *. 

* Aft. par M. de la lande,. tom. IV. p. 685, 
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Fig. 4. rep refen ts them projected on the plane of the equa¬ 
tor. They are all in the northern hemisphere, except Sirius, 
which muft be fuppofed to be viewed in the concave part of the 
oppofite half of the globe, while the reft are drawn on the 
convex Surface. Regulus being added to that number, and 
Caftor being double, we • have 14 Stars. Every Star’s motion, 
except Regulus, is affigned in declination as well as in right 
afcenfion, fo that we have no leSs than zy motions given to 
account for. Now, by atfuming a point fomewhere near X 
Herculis, and Supposing the fun to have a proper motion to¬ 
wards that part of the heaven, we Shall fatisfy zz of thefe 
motions. For (3 Cygni, « Aquilae, e Cygni, y Pifcium, y 
Arietis, and Aldebaran, ought, upon the fuppofed motion of 
the fun, to have an apparent progression, according to the hour 
circle XVIII, XIX, XX, &c. or to increafe in right afcenfion, 
while Ar&urus, Regulus, the two Stars of « Geminorum, 
Pollux, Procyon, Sirius, and y Geminorum, Should apparently 

§0 
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go back in the order XVI, XV, XIV, &c. of the hour circle, 
fo as to decreafe in right afeenfion ; but according to M. de 
la lande’s table, excepting /3 Cygni and y Arietis, all thefc 
motions really take place. With regard to the change of de¬ 
clination, we fee that every flar in the table fhould go towards 
the fouth; 'and here we find but three exceptions in /S and e 
Cygni, and y Pifcium ; fo that upon the whole we have but five 
deviations out of 27 known motions which this hypothefis will 
not account for. And thefe exceptions inuft be refolved into 
the real proper motion of the liars. 

There are alfo fome very ftriking circamilances in the quan¬ 
tities of thefe motions that deferve our notice. Firff, Ardlu- 
rns and Sirius being the largeft of the flats, and therefore pro- 
bably the neared, ought to have the mod apparent motion, 
both in right afeenfion and declination, which is agreeable to 
■obfervation, as we fed by the table. Next, in regard to the 
'right afeenfion only, Ardlurus being better fituated to fhew 
its motion, by theoremII. p. 261. ought to have it much larger, 
which we find it has. Aldebaran, both badly fituated and con¬ 
fide rably fmaller than the two former, by the fame theorem 
ought to fhew but little motion. Procyon, better fituated than 
Sirius, though not quite fo large, fhould have almoft as much, 
motion; for by the third theorem, on fuppofing it farther off 
becaufe it appears fmaller, the effect of the fun’s motion will 
be leflened upon it; whereas, on the other hand, by the fecond 
theorem, fits better fituation will partly compenfate for its 
greater diflance. This again is conformable to the table. 
e Cygni very favourably fituated, though but a final 1 flar, 
"fhould fhew it confiderably as well as a Aquilae; whereas (3 
Cygni fhould have but little motion: and y Pifcium, heft 

Vol. LXXIIL O o fituated 
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fkuated of all, fljould have a great inereafe of right afcenfioa, 

and thefe deductions alfo agree with the table. 

In the laft place, a very linking agreement with the- hypo- 
tkefis is difplayed in Caftor and Pollux. They are both pretty 
well fituated, and. we accordingly find that Pollux, for the 
fee of the ffcar, (hews as much motion in right afcenfion as 
we could expecb; but it is remarkable, and feemingly contrary 
to our hypothecs, that Caftor, equally well placed, fhews by the 
table no more than one half of the motion of Pollux. Now, 
if we recoiled! that the former is a double ftar, confifting of 
two ftars not much.different in fixe, we can allow but about 
half the light to each of them, which affords a ftrong pro- 
fumption of their being at a greater diftance, and therefore 
their partial fyftematical parallax^ by the third theorem, ought to 
be fo much lefs than that of Pollux, which agrees wonderfully 
with obfervation Not to mention the great difficulty in 
which we ffiould.be involved, were we to fuppofe the motion, 
of Caftor to be really in the ftar : for how extraordinary muft 
appear the concurrence, that two ftars, namely thofe that 
make up this apparently fingle ftar, ftiould both have a proper 
motion fo exactly alike, that in all our obfervation s hitherto 
they have not been found to difagree a ftngie fecond, either in 
right afcenfion or declination, for fifty years together ! Does not 
this feem ftrongly to point out the common caufe, the motion 
of the folar lyftem ? 

* If the light of Caftor was exadtiy equal to that of Pollux, and the two ftars 9 
which make up the former ftar, were perfedtly of the fame fize 5 we mighty on 
that account, fuppofe the diftance of Caftor from us to be to that of Pollux as 
y'a ; l ; but Caftor is in fadt fomething lefs bright; and this confideration,.added 
to the former, will make it probable enough that its diftance may perhaps be 
double that of Pollux* 


With 



oj' the Sun and Solar Syftetn . 2 ^ 

With refpecl to the' change of declination I would obfervc, 
"that the point of A He real is, which in fig. 4. is affumed as the 
Apex * of the folar motion is not perhaps the beft feledled. A 
fo me what more northern fituation may agree better with the 
changes of declination of Arflurus and Sirius, which capital, 
flats may perhaps be the moft proper to lead us in this hypo- 
thefis ; but as we fhoukl be guided by fafts in refearches of this 
nature, it may be as well to expedt the affiftance of future ob- 
femotions before we are too particular in determining this 

point if- 

It may be expected I fhoukl alfo mention fomething concern¬ 
ing the quantity of the folar motion ; but here I can only offer 
a few diftant hints. From the annual parallax of the fixed 
liars, which, from my own obfervations, I find much lefs than 
It has hitherto been proved to be, we may certainly admit 
^without entering into '<f fubjecl which I teferve for a future 
opportunity) that the diameter of the earth’s orbit, at the 
diftance of Sirius or Ardlurus, would not nearly fubtend an 
angle 6f one fecond; but the apparent motion of Arfturus, if 
owing to a tranflation of the folar fyllem, amounts to no lefs 
than 2", 7 a year, as will appear if we compound the two mo¬ 
tions of 1' ii^ in right afeenfion, and x' 55" 'in declination, 
into one fingle motion, and reduce it to an annual quantity. 

* I ufe the term Apex here to denote that, point of fig. .4. wherein all . great 
circles, drawn through the fuppoled direction of the motion of the folar fyftem, 
infcerfe&, and which, in other ftereographic projections, is generally a pole, either 
of the ecliptic or equator. As this point is in the northern or derated hcrni- 
fphere, the fun, by tending to it, may be faid to afeend, and the term Apex may 
perhaps not be an improper one* 

f From the additional teftimony of other capital fiars confidered in the poft- 
ficript it now appears, that the point of * Herculis is probably as well chofen as 
any we can fix upon in that part of the heavens, 

O O Z 
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Hence we may in a general way eftimate, that the folar motion 
can certainly not be lefs than that which the earth has in her 
annual orbit. 

1 have now only to add, that it is to he expected future obfer- 
vations will foon throw more light upon this interefting fubjeci, 
and either fully eftablifh or overturn the hypothecs of the 
motion of the whole folar fyftem. To this end I have already 
begun a feries of obfervation upon feveral zones of double 
tears; and fhould the refult of them be againft thefe con* 
jcdlures, I Hiall be the firft to endeavour to point out the fallacy 
of them. 

Datchet near Windfor, 

Feb. i,- 1783, 


Poftfcript to the Paper on the Motion of - the Solar Syjtem »* 

In my paper on the Motion of the Solar Syftem, I uled s 
table of the proper motion of fome fixed tears, which M„- 
be la lande has given us as an extras from toe. mayer’s 
Opera inedita. By the favour of my ateronomical friend Mr* 
aubert, I am now fumifhed with the fcarce edition of the 
original. This work contains a catalogue of:the place of 80 tears,, 
obferved by Mr. mayer in 1756, and compared with the fame 
tears as given by roemerIb 170 6 . From the goodnefs of the in¬ 
ternment with which the obfervations to which Mr* mayer has 
compared his own were made, he gives it as his opinion, that 
where the difagreement in the place of a tear is but fmall, if 

may 
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may be attributed to the imperfection of the inftrument; but 
that when it amounts to to or i f', it is a very probable indica¬ 
tion of a proper motion of fuch a ftar. He adds, that when 
the difagreement is fo much as in fome ftars which he names, 
(among which is fomahand, where the difference is 21 "in 50 
years) he has not the leaft doubt of a proper motion*. 

By this extenfive table I thought it highly neceffary imme¬ 
diately to examine the hypothefis of the motion of the folar 
lyftem, that it might receive an early check from obfervations, 
if they fhoukl be unfavourable; or that, on the other hand, it 
might be fupported by the additional evidence of more ftars, 
if their apparent proper motions fhould coincide with the idea I 
have pointed out in my paper on this fubjeft. 

I have followed Mr. mayer’s judgement of his own and 
roemer’s obfervations, and left out of the lift all the ftars that 
do not (hew a difagreement amounting to 10" in the places 
which are given for them in 1706 and 1756. I have alfo left 
out thofe 13, or rather 14 ftars, which have already been exa¬ 
mined in my paper, and have been fhewn to fupport the hypo¬ 
thefis I have advanced’: the reft are here drawn up in two tables. 
The firft contains the ftars that agree with my afligned motion 
of the folar fyftem ; or rather which are thereby refolved into* 
apparent, or partly apparent, and partly proper motions. The 
feeond table contains thofe ftars whofe motions cannot be ac¬ 
counted for by my hypothefis, and muft therefore be afcribed 
to a real motion in the ftars themfelves, or to fome /?/// more 
hidden caufeof a fill remoter parallax 

* Be motu fixarum proprio Commentatio. Op. ined. Vol. I® p. 79. 

f That I may not be obfcure, it wiii be proper to mention what -1 allude to* 
efpecially as it claims a diftant connexion with our fubje& 9 and may hereafter 
become of fufficient moment to engage our attention® Mr* micheei/s admirable 

idea* 
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idea of the fiars "being collected into fyftems (Phil. Tranf. voh LI, p. '249/) 
•^appears to be extremely well-founded, and is every day more confirmed by obfer* 
'various : though this does not, in my opinion, take away the probability of many 
fiars being fiill as it were foil t ary ^ or, if I may life the expreffion, interfyJiematicaU 
Jt occurs then naturally, that by the principle of gravitation, which is never at 
red:, and which we have no reafon to doubt extends to all poffible difiances, one 
fyftem of fiars will a6t on another as if the fiars of each fyfiem were all collc&ed 
into the center of gravity of each refpe<ftive fyftem. Hence then will arife thi$ 
evident confequence, that a ftar, or fun, fuch as ours, may have a proper motion 
within its own fyftem of fiars, while at the fame time the whole ftarry fyftem to 
which it belongs may have another proper motion, totally-different in quantity 
and direction. It will require no little abftra6l confider&tion to conceive the 
poiTihility of what may be thus furmifed ; therefore an infiance or two, to eluci¬ 
date the matter, may not be improper. If an inhabitant of the 5th fateliite of 
Saturn fiiould have difeovered, that his little world revolves at a great difiance 
round a planet, and to his great aftonifhment Hiotfld alfo have found, that this 
phmet agaimrevolves round the fun;—if, farther, our hypothefis of the folar 
motion flxould prove to be well-founded (which, in fome of the fiars, fuppoling 
them to be funs furrounded with, planets and fatellites, mud certainly be the cafe) • 
then a third capital .motion will be introduced to this inhabitant of Saturn’s fatei- 
lite; arid he will experience,' iti a narrow compafs, what we now furmife may poflibly 
be our cafe upon a more extended fcale, by the motion of the whole fyfiem of 
liars'to which our fun may belong. Another view may, perhaps, fiill better 
throw a light upon the fubje<$h Let us admit that a very fmall nebula may be a 
colle&ion of a thoufand fiars : and if Mr. michell’s opinion of our fyfiem df 
fiars, -which he aflumes to be about a thoufand (Phil. Tranf. voh LVII, p. 255.) 
has any foundation, all thefe fiars taken together will only fubtend an angle of 
barely a minute to an eye placed 3438 times as far from the center of the fyfiem 
as the two fartheft fiars in it are from each other. Now as I have found fome of 
tbefe nebulae that are fo fmall, that a tolerably good telefcope cannot diftinguifh 
them from a lir\gle fiar, whole fyftems of fiars, when prefented to our imagination 
under this diminutive fhape of nebula, will eafily, I believe, be admitted among 
the number of thofe celefiial bodies that may have a proper motion. I ought to 
cai^ry this hint a little farther, juft to fhew that it may poflibly be applied to the 
fubjeft of refolving a number of concurrent proper motions of the fixed fiars 
into apparent ones; and thereby, in procefs of time, to arrive at the knowledge 
• of all the real complicated motions of the planet we inhabit; of the folar fyfiem 
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T A B: L E I. 


Names of ftars. 

Motion 

inR.A. 

Motion 
in Decl. 

Names of ftars. 

Motion 
in R. A. 

Morion 
in Dech 

j 3 Ceti 

+ 3 2 ' 


£ Hydras 

- 23 


« Arietis 

+10 


y Leporis 


- IO 

S Ceti 

+ *5 


a Urfae majoris 

-33 

+ 10 

<% Ceti 

+16 


oc Serpentarii 

inlenl. 


a Perfei 

+16 


y Draconis 

+ 12 


vj Pleiad um 


— 16 

k Lyr-se 

infenf. 

+ 14 

. y Eridani 

+ 14 


y Aquilae 


- 20 

s Tauri 


— IX 

y Capricorn 1 

+1 9 


a Aurigae 

+ 11 

- X X 

£ Pegafi 


- 28- 

/3 Orion is 

infenf. 

infenf. 

o Capiicorni 

+ 24 

-17 

(3 Tauri 

-11 

-*3 

a Aquarii 

+ 13 


« Orionis 

infenf. 

- I X 

K Pe g afl 


-13 

p Geminorum 

—16 


, Fomahand 

+ 21- 


* ^ Navis 

“13 

- XX 

13 Pegaii 

+ 12 


1 Q Cancri 


-*14 

a. Andromedae 


— 21 

1 Ur lie majoris 

“54 


(3 Caffiopeae 

+ 34 



to which it belongs^ and even of the fidereal fyftem,. of which this fun may poffibly 
be a member. We fee then, that while the fun, by a proper motion, is going 
towards a certain point of the Heavens, each of the ftars belonging to the fidereal 
fyftem, of which the fun is one, fuppofing them to be relatively at reft, with 
refpedt to each other, will be affedted in the manner I have fliewn (p. 261, $rc e of 
the Paper on the proper Motion-of the Sun) notwithftanding the whole fyftem 
fhould have a real motion in abfolute fpace,, and change its fituaiion with refpedf 
to other fyftems or interfyftematical ftars. We fee alfo, that with refpedt to ftars 
bo t belonging to our fyftem, no parallax can appear but what is compounded of 
the proper motion of the fun, and of the whole fyftem to which it belongs. And 
Should there ever be found, in any particular part of the heavens, a concurrence 
of proper motions of quite a different direction, we fhall then, perhaps, begin to 
form fome conjedfcures beftdes thofe already mentioned by Mr. michell (p« 253,. 
€>f the fame volume of Tranfadtions) which ftars may poffibly belong, to ours,, arvi 
which to- other fyftems. 


TABLE 
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T A -8 X E tl. 


Polaris 


-k J 3 

£ Hydras 


+ 24 

y Ceti 

- 14 


a Hydras 


+ 13 

IQ Perfei 

IO 


(3 Herculis 

+ 14 


a Leporis 


q- n 

7 Cygni 



y Geminorum 


■1-15 

e Pegafi 

- 14 


s Canis majoris 


+ 10 

C Pegafi 

— 20 



From the firft table we gather, that the principal ftars, Lu- 
cida Lyra 1 , Capella, a Orionis, Rigel, Fomahand, a Ser- 
pentarii, a Aquarii, a Arietis, a Perfei, a. Andromeda:, /5 
Tauri, /3 Oeti, and twenty more of the mod: didinguifhed of 
'the fecond and third rank of ftars, agree with our propofed folar 
motion ; when, on the contrary, the fecond table contains but 
a few ftars, and not a dingle one of the firft magnitude amongft 
"them to oppofe it. It is alfo remarkable, that many flars of 
the fird: table agree both in right afcenfion and declination with 
the fuppofition of a folar motion, whereas there is not one 
among thofe of the fecond table which oppofes it in both direc¬ 
tions. This feems to indicate that the folar motion, in fome 
of them at lead:, has counter-aded, and thereby deftroyed the 
effed of their own proper motion in one direction, fo as to 
render" it infenfible; other wife it would appear improbable, 
'that eight flats out of twelve, contained in the latter table, 
fhould only have a motion at redangles, or in oppofition to any 
one given diredion. The fame may alfo be faid of nineteen 
flars among thofe of the former table, that only agree with 
the folar motion oneway, and are as to feitfe at refl in the other 
diredion; but thefe Angularities will not be near fo remarkable 
when we have the motion of the fun to compound with their 

6 own 
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own proper motions. However, I forbear entering too much 
into refined confederation; what we are chiefly to determine, at 
prefent is, an outline or {ketch of what many repeated, and 
farther extended, obfervations mu ft ripen fo far as in time to 
enable us to apply more particular calculations. 

The motions of k Lyras and e Urfae majoris towards the 
north are placed in the firft table; it will, therefore, be pro¬ 
per to {hew the general law by which the apparent declinations 
of the ftars, at prefent under coniideration, are governed. Let 
an arch of 90 degrees be applied to a fphere reprefenting the 
fixed ftars, fo as always to pafs through the apex of the folar 
motion : then, while one end of it is drawn along the equator, 
the other will deferibe, on the fpherical fur face, a curve which 
will pafs through the pole of the equator, and return into itfelf 
at the apex. This curve, to borrow a term from natural hift- 
tory, is a non-defeript as far as I can find at prefent, and may 
he called a fpherical conchoid from the manner of its genera¬ 
tion. The law then is, that all the ftars in the northern he- 
mifphere, fituated within the nodated part of the conchoid, 
will feem to go to the north by the motion of the folar fyftem 
towards its apex ; the reft will appear to go fouthwards. A 
fimilar curve is to be delineated in the fouthern hemifphere, in 
the nodated part of which the fame appearances will take 
place. It will require but little attention to fee the truth of 
this conftruclion. 

Suppofe the great circle A cam, fig. 5. of which the gene¬ 
rating quadrant nm is a part, compleated; then will it interfedt 
the equator EQT in two oppofite points me. Now, fince the 
apex A, by the hypothefis, is fomewhere north of the equator, 
the great circle will always make fome angle AwQ^withit; 
and the point «, which is 90 degrees from the interfe&ion w 
Vol, LXXIII P p with 
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with the equator, will be the moft northern part of the femi- 
circle mnc. From what has been faid (p. 261. of the paper on 
the Motion, &c.) it follows, that the apparent motion of any 
ftar jS will always be in an arch of a great circle Ar Sr drawn 
through the apex A and ftar rS : therefore, if the ftar be lei's' 
than 90 degrees of the generating circle diftant from its inter- 
feftion with the equator (having more northern declination 
than the apex) as at s, its northern declination will increafe, 
and it will alio fall within the nodated part of the conchoid, 
Ax\*y ; but when its diftance from the interfecfion m is more 
than 90 degrees, as at S, the motion will be towards the fouth, 
and the ftar will be fttuated without the nodated part of the 
curve. That the ftar s will fall within the nodated part ap¬ 
pears becaufe ms being lefs than mn by fuppofition, if m be 
drawn towards E, to defcribe the conchoid the angle AffzQ^yvill 
decreafe, and therefore the defcribing point n will be deprefled 
below s as it approaches A. For the fame reafon S will fall 
without; fince, by drawing m towards Q^, the angle A«Q 
will become greater than S mQ, and the defcribing point n will 
pafs above the ftar S. The application of this theory is very 
Ample; for inftance, let it be required to find whether any 
given ftar will fall within or without the conchoid. Then, in 
fig. 6, there will be given Pr, the polar diftance of the ftar; 
and QPc, the difference of right afeenfion between the ftar and 
the apex of the fun’s motion A ; alfo, the polar diftance PA, 
and declination c A of the point A. Then, by trigonometry, the 
lides rP, PA, and the included angle being given, we find the 
fide As and angle PAr. Again, the fide c A, and angle 
cAm = PAs of the right-angled triangle A cm being given, we 
find the hypothenufe Am; and if Am + As be lefs than 90 
degrees, the ftar falls within the conchoid, otherwife without^, 

It 
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lit will be found) that I have placed the want of fenfible 
motion ©f « Lyrae and « Orionis in right afcenfion, and of 
Rigel both in right afcenfion and declination to the account of 
thofe ftars that are in favour. Thefe ftars are fo bright, that 
we may reafonably fuppofe them to be among thofe that are 
neareft to us; and if they had any confiderable motion, it would 
molt likely have been difcovered, fince the variations of Sirius, 
Ar&urus, Procyotl, Caftor, Pollux, &c. have not efcaped our 
notice. Now, from the fame principle of the motion of the 
folar fyftem, by which we have accounted for the apparent N 
motion of the latter ftars, we may account for the apparent rejl 
of the former, Thofe two bright ftars, a, Lyrae and a Orionis, 
are placed fo near the dire&ion of the afligned folar motion, that 
from the application of my fecond theorem (p. 261. of the 
paper on the Motion of the Solar Syftem) their motion ought 
to be infenfible in right afcenfion, and not very confiderable in 
declination, all which we find is confirmed by obfervation. 
With relpeft to Rigel and a Serpentarii, admitting them both 
as ftars large enough to have (hewn a proper motion, were their' 
fituation otherwife than it is, we find that they alfo ftiould be 
apparently at reft in right afcenfion; and Rigel having fouthern 
declination, and being a lefs confiderable ftar than a Orionis, 
which (hews but 1 1" motion towards the fouth in 50 years, 
its apparent motion in declination may, on that account, be 
alfo too final 1 to become vifible. 

I ftiould not omit to take notice of a very remarkable paragraph 
of mayer’s, which feems to contain a ftrong objection againft 
the motion of tfie folar fyftem, while indeed it may beThewn 
to be a very good argument in its favour. At the end of his 
traft, De Motu Fixarum, he fays: “ Tandem,. quum et. quasri 
“ pofiit, quae hujus motus caufa fit, hoc unum monere vifum, 

P p a “ ilium 
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“ ilium explicare noil pofie per motura totius fyilematis To- 
“ laris, et fi nec impoliibile lit, lolem, ut ejufdem cum fixi-s 
44 naturae, inftar barum qoarundam in fpatto mundano pro- 
“ moveri. Nam li fol et cum ipfo planetae oranes nobrumque 
“ domiciliura terra, redfa ten derent verfus plagam aliquam, uni- 
“ vertae fixas, quae in ea plaga adparent paullatim a fe invicem 
“ diieedere, et quae funt in oppolita parte coeli coke viderentur; 
44 non fecus ac per lilvam ambulant! arbores, quae ante viam 
“ funt, disjungi videntur, quae a tergo, congredi.” Now, if 
we recollect what has been laid of the motion of the bars,. we 
find, that thofe, towards which I fuppofe the folar fyftem to 
move, do really recede from each other : for in fiance, Ardturus 
from a Lyras; a Aquilae and a. Aquarii from « Serpentarii and s 
Urfae majoris and, on the contrary, thofe in the oppolite part 
of the heavens do really come nearer to each other; as Sirius 
to Aldebaran ; Procyon to a Arietis;. Caflor, Pollux, Regulus, 
&c. to « Ceti, a Perfei, « Andromedre, &c. All this agrees 
with what mayer fays ought to happen, if the folar lybem 
was to have a motion towards a certain part of the heavens; 
which,, by the bye, I find this admirable abronomer mentions 
as a very poflible thing*. However, when he fays that all 
the Jlars in thofe parts towards which the fun might be fup- 
pofed to move, fhould recede from each other, and vice verfd ; 
I muff add, that this would only take place under the reflric- 
tions of my firb, fecond, and third theorems, and therefore it 
is not to. be expedited, that we fhould immediately fee the effect 
of this parallax in any but the bars that are neareft to us.. But? 

we have at prelent no other method of judging of the rela¬ 
tive dibance of the fixed bars than from their apparent bright- 

* This paper,. De Motu Fixarutn, was read at Gottingen in January 1760. 
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nefs, tbofe that are moft likely, on that account, to be affe&ed 
by a parallax arifing from the motion of the folar iyftem, are 
the very ftars which, by mayer’s own table, I have made ufe 
of to point it out to us 

Datchet, March 13, 1783* 

* I have lately been favoured by Dr, wilson, Profeflbr of Agronomy at Glaf- 
gow, with a fliort traft, called, 44 Thoughts on general Gravitation, and Views 
46 thence arifing as to the fiate of the Univerfe;” wherein the poflibility of a 
Solar Motion is alfo fhewn, It w f as printed in 1777* Mr, de la lande, in the 
Memoirs for 1776, with his ufual felicity of thought, has inferred the probable 
motion of the fyfiem from the fun having a rotation round his axis, when lie 
fays, p. 513, 44 Une force quelconqiic imprimee a un corps, et capable dele 
64 faire tourner autour de fon centre, ne peut manquer aufli de deplacer le centre,, 
44 et l’on ne fauroit concevoir Pun fans Pautre. II paroit done tres-vraifemblable 
u Ie foleil a un mouvement reel dans Pefpace ablolu/’ 




M^.Pjw W./jgaaf. Tih. f¥. 











































































































































